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            Abstract
Insulating materials can in principle be made metallic by applying pressure. In the case of pure water, this is estimated1 to require a pressure of 48 megabar, which is beyond current experimental capabilities and may only exist in the interior of large planets or stars2,3,4. Indeed, recent estimates and experiments indicate that water at pressures accessible in the laboratory will at best be superionic with high protonic conductivity5, but not metallic with conductive electrons1. Here we show that a metallic water solution can be prepared by massive doping with electrons upon reacting water with alkali metals. Although analogous metallic solutions of liquid ammonia with high concentrations of solvated electrons have long been known and characterized6,7,8,9, the explosive interaction between alkali metals and water10,11 has so far only permitted the preparation of aqueous solutions with low, submetallic electron concentrations12,13,14. We found that the explosive behaviour of the water–alkali metal reaction can be suppressed by adsorbing water vapour at a low pressure of about 10−4 millibar onto liquid sodium–potassium alloy drops ejected into a vacuum chamber. This set-up leads to the formation of a transient gold-coloured layer of a metallic water solution covering the metal alloy drops. The metallic character of this layer, doped with around 5 × 1021 electrons per cubic centimetre, is confirmed using optical reflection and synchrotron X-ray photoelectron spectroscopies.
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                    Fig. 1: A pure NaK drop in vacuum and the time evolution of a NaK drop exposed to water vapour.[image: ]


Fig. 2: Schematic demonstrating the formation of a thin gold-coloured metallic water layer by water vapour adsorption on a NaK drop.[image: ]


Fig. 3: Spectroscopic signatures of the metallic water solution from optical and X-ray photoelectron spectroscopy.[image: ]


Fig. 4: Fits to the experimental data employing a free electron gas model.[image: ]
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                Data availability

              
              The datasets generated during the current study are available as Source Data or are available from the corresponding author upon reasonable request. Source data are provided with this paper.

            

Code availability

              
              Data-processing and fitting results can be generated using numerical methods described in Methods and Supplementary Information and developed computer codes that are available from the corresponding author upon reasonable request.
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